East Anglian bladder stone'
A Batty Shaw DM FRCP Norfolk & Norwich Hospital, Norwich, Norfolk Bladder stone in the seventeenth century The oldest, largest and most famous bladder stone from East Anglia was removed after her death from Ann Raisin, wife of a locksmith at Bury St Edmunds, by a Mr Gutteridge in 1662 ( Figure 1) . Shortly after the event Charles II, on a visit to the races at Newmarket, asked to be shown the stone and portions were chipped from it to show him that like most animal stones it was formed in layers. The stone, weighing 964 g, was displayed for many years in the library of Trinity College, Cambridge and is now kept in the Department of Urology at Addenbrooke's 10 9 8 7 7' 5 4 3 2 a O 1 2 7 4 '5 6 7891 Figure 1 . The oldest surviving bladder stone in East Anglia, removed after her death in 1662 from the wife of a locksmith at Bury St Edmunds by Mr Gutteridge, a seventeenth century East Anglian lithotomist (Courtesy Mr J F R Withycombe)
Hospital (Williamson 1956) . Mr Gutteridge, who performed the operation, was a well-known East Anglian lithotomist of the mid-seventeenth century; he first practised in Bury St Edmunds and in 1667 moved to Norwich. Here his name appears as the most frequent performer of lithotomy in a series of bladder stone cases that are a unique record of the period. It comprises a list of thirty-two entries that appear in the Mayor's Court Books of the City of Norwich relating to young boys undergoing operations for bladder stone between 1593 and 1682 (Williams 1903) . Many other accounts survive of bladder stone in East Anglia during the seventeenth century. One of particular interest is that of the Rev Thomas Havers (1659-1719), a Norfolk medical divine, who acquired much local fame as a lithotomist (Rushen 1970) . A memorial to him can be seen today at the church of Stoke Holy Cross near Norwich which depicts both a bible and objects relating to his life as a priest and the instruments he used for lithotomy ( Figure 2 ). After his death, Havers' instruments passed to his wife's nephew's medical son-in-law Benjamin Gooch (1707/8-1776) . Norwich school of lithotomy The decade of 1727-37 marked that great watershed in the surgical treatment of bladder stone in England when William Cheselden (1688-1752) introduced his famous modifications of the operation for lateral lithotomy (Cope 1953) . Benjamin Gooch was some twenty years younger than Cheselden and practised Cheselden's technique, though on one occasion he removed a bladder stone through the vagina and was the first surgeon to record having done so (Williams 1885) . Gooch became the greatest East Anglian surgeon and lithotomist of the first half of the eighteenth century and has many other claims to distinction (Batty Shaw 1972). Among these was his prominent role as a founder in 1771 of the first general hospital in Norfolk, the Norfolk & Norwich Hospital. Within ten years of the opening of the hospital a survey by Matthew Dobson (1779) of Liverpool into the admission rate for bladder stone at all the provincial hospitals of England showed that the admission rate was by far the highest at the Norfolk & Norwich Hospital. Its rate of one in 55 admissions was, for example, thirty times greater than that of one in 1650 at Addenbrooke's Hospital, Cambridge, only sixty miles away. Alexander Marcet (1770 Marcet ( -1882 found the situation to be the same thirty-eight years later when, in 1817, he went down to Norwich and found that the Norfolk & Norwich Hospital admission rate of one lithotomy case for every 38 cases admitted 'exceeded in an astonishing degree' that from any other hospital for which he had records (Marcet 1817 ). Marcet, born in Geneva, was a physician to Guy's Hospital and an eminent animal chemist of his day (Coley 1968) ; he was one of the two 'real founders', as Moore & Paget (1905) have described him, of the Medical and Chirurgical Society of London, later the Royal Medical and Chirurgical Society of London, that evolved to become in 1907 the Royal Society of Medicine of the present day (Moore & Paget 1905 , Davidson 1955 .
The main reasons for Norwich's high admission rate for stone, as subsequent studies were to substantiate, was that throughout the eighteenth to nineteenth centuries Norfolk enjoyed the unenviable reputation of the highest incidence of bladder stone of any county in England and that on the staff of its hospital Norfolk had a succession of most able lithotomists. Thus during these two centuries, Norwich and Norfolk dominate the story of East Anglian bladder stone, though it prevailed throughout East Anglia over the same period.
Between 1772 and 1909, 1498 bladder stone cases underwent operative treatment at the Norfolk & Norwich Hospital. All the stones, or their fragments removed by lithotrity or litholoplaxy, survive together with the operation registers relating to them and the results of their chemical analysis. In 1909 the register and the collecting of stones was discontinued when endemic bladder stone then disappeared from East Anglia as it did from Northern Europe. The Norwich collection of bladder stones, that Sir Eric Riches has said is without its equal in Europe, has occupied several homes at the Norfolk & Norwich Hospital. It is of interest that £500 was provided by Robert Barnes (1817 Barnes ( -1907 in 1904 towards the cost of providing new premises for the stones in that year (Cleveland 1948) , for after his death three years later Barnes' widow gave £4010 in his memory to the Royal Society of Medicine; in appreciation of this gift the Council of the day thereby renamed the East Meeting Hall of the Society's house the Robert Barnes Hall (Davidson 1955 medical student in 1832, completing his medical studies in London where he later became an obstetrician of distinction to St George's Hospital. The Norwich bladder stones have been the subject of a number of studies and the following account of them has been taken from their most recent study that I carried out a few years ago and published under the title 'The Norwich School of Lithotomy' (Batty Shaw 1970). Figure 3 shows the distribution by age and sex of the 1498 bladder stone cases that underwent operation at the hospital between 1772 and 1909. The low incidence of bladder stone in the female sex, recognized since the time of Hippocrates, is clearly brought out. The figure also shows the high incidence in boys under 10 years of age and the influence of bladder outflow tract obstruction from prostatic enlargement, at a peak in the column of those aged 60-70 years. Figure 4 shows how the bladder stone cases were treated, either by lithotomy or lithotrity. Treatment by litholoplaxy is included in those treated by lithotrity for the hospital's records do not make a distinction between the two procedures. Figure 4 shows that such was the hospital's pride and skill in lateral lithotomy that it was practised long after lithotrity had become the procedure of election elsewhere. It also shows a fall in the number of bladder stone cases treated between 1822 and 1851. The reason was that over this period a hospital physician Edward Lubbock (1805-1847), with a large practice and keen on surgery, performed a great number of lithotomies in private houses and at his home upon patients who should have been referred to a surgeon at the hospital. Twenty-four surgeons carried out the bladder stone operations performed between 1772 and 1909. All were general surgeons but in each generation one surgeon attracted most cases, and the records also show how the art of lithotomy was handed on by one generation to the next. Four surgeons merit individual mention. The first was William Donne (1746-1804) who operated on most of the first stone cases admitted to the hospital; a pupil of Benjamin Gooch, one of Donne's own pupils was in turn Astley Cooper, a Norfolk parson's son, who later wrote that after watching Donne perform a lithotomy in a 'masterly manner' he himself was 'inspired . . . with a strong impression of the utility of surgery and led me to embark in it as my profession' (Batty Shaw 1968). Among Astley Cooper's many other claims to distinction was that he was a co-founder and first Treasurer of the Medical and Chirurgical Society of London (Moore & Paget 1905) .
When at the height of his surgical fame, Sir Astley Cooper said of a later Norwich surgeon, Philip Meadows Martineau (1752 Martineau ( -1829 , that 'no surgeon in London, I am certain, can boast of similar success [at lithotomy]', and in Paris Martineau was spoken of as 'le lithotomiste le plus eminent et le plus heureux de son epoque'. In 1821 Martineau came up by coach from Norwich to read a paper on bladder stone before the Medical and Chirurgical Society of London when it held its meetings at a house in Lincoln's Inn Fields; he spoke, as his biographer described him, with 'force and felicity' on his modifications of technique in performing lateral lithotomy that became known as 'the Norwich operation for stone' and on his surgical results (Martineau 1821) . His brother, John, with whom he perhaps spent the night, had left Norwich to become a London merchant; one of John Martineau's direct descendants is C H Kinder, the President of the Section of Urology for 1978-79. The third surgeon, John Green Crosse (1790-1850), was born near Stowmarket where his father was a Suffolk farmer; he was awarded the Jacksonian Prize of the Royal College of Surgeons in 1833 for an essay based on a study of the Norwich bladder stones (Crosse 1835) and was later elected a Fellow of the Royal Society. He was a most accomplished surgeon as was William Cadge (1822-1903), described as 'facile princeps' among the East Anglian surgeons of the second half of the nineteenth century. The son of a Norfolk farmer, Cadge became assistant surgeon to University College Hospital in 1850 but had to resign after two years because of ill-health and returned to his native county. He operated on 240 cases of bladder stone at the hospital and a further 144 in his private practice that are also preserved at the hospital. Bladder stone was the theme of his Hunterian Lectures before the Royal College of Surgeons of England (Cadge 1886) where he was a member of Council. After his death, surgeons from twenty countries attended a memorial service for him held in Norwich Cathedral as witness to the international reputation he had achieved in surgery, and he belongs to that select group of distinguished men who have lived to read their own obituary notice in The Times newspaper.
The last of the 24 surgeons were still on the active staff of the Norfolk & Norwich Hospital in the 1920s when J M Ridley Thomas (1899 Thomas ( -1973 was its resident surgical officer before his own election to the consultant staff in 1930 as a general surgeon with a special interest in urology. In 1949 Ridley Thomas published the figures for the incidence of bladder stone at Norwich over four periods ( Figure 5 ) that have often been cited in the urological literature to illustrate the falling incidence of bladder stone since the end of the last century (Thomas 1949 ). On his retirement in 1964, Ridley Thomas was succeeded by his then senior surgical registrar, and the current senior secretary of the Section of Urology, N Alan Green, who has since beenjoined by M Handley Several Norwich physicians complemented the work of their surgical colleagues making studies of the epidemiology and chemical analysis of the bladder stones. They were, however, unable to unravel the mystery of the cause of endemic bladder stone or why it was so common in Norfolk, though their evidence was compatible with a dietary cause incurred in infancy or early childhood. Henry Reeve (1780-1814), a Suffolk man, was appointed physician to the hospital in 1818; he attempted the first chemical analysis of the Norwich stones but died at the age of 34 years before it was completed. A complete analysis was undertaken by a successor, John Yelloly (1774 Yelloly ( -1842 , with the help of William Prout and Michael Faraday at The Royal Institution; his results were published in two papers in the Philosophical Transactions of the Royal Society for 1829 and 1830 -Yelloly, like Crosse, being a Fellow of the Society. Prior to his appointment as physician to the Norfolk & Norwich Hospital in 1820, Yelloly, a most able physician, had been on the staff of the London Hospital for eleven years. While in London he was the second 'real founder' with his friend Alexander Marcet of the Medical and Chirurgical Society of London, was its first joint secretary and was chiefly responsible for founding the Society's library (Moore & Paget 1905) . The most recent analysis of the composition of the Norwich stones has been that carried out by the late Dame Kathleen Lonsdale and her colleagues, using crystallographic methods, at University College, London (Lonsdale et al. 1968 ) that was part of her group's study of urinary tract stones from various sources (Sutor et al. 1974) .
Other East Anglian studies There have been contributions from East Anglia, or East Anglians, to the study of human bladder stone other than those emanating from Norfolk. William Hyde Wollaston (1776 Wollaston ( -1828 Cambridge where he later became a Fellow of Gonville and Caius College. In 1789 he settled in Huntingdon as a physician, then moved to Bury St Edmunds until, on the advice of his friends, he left East Anglia and came to London at the age of 31 years. Here he soon after abandoned medical practice and profitably devoted his talents to a wide range of science. In 1797 he published an early and important paper on the chemistry of urinary tract stones showing them to contain additional chemical constituents to uric acid, first identified in bladder stones by Carl Scheele thirty years earlier and leading many people to believe for a time that all urinary tract stones were composed of uric acid (Wollaston 1797) . Wollaston later published the first account of cysteine bladder stone based on two cases, one from Guy's Hospital where the stone can still be seen and the second from a younger brother of Henry Reeve, the Norwich physician already mentioned (Wollaston 1810) .
Another East Anglian was Sir George Murray Humphry (1820 Humphry ( -1896 , born at Sudbury in Suffolk and a pupil at the Norfolk & Norwich Hospital before completing his medical studies at St Bartholomew's Hospital. For fifty-two years he was a surgeon to Addenbrooke's Hospital and in 1863 was appointed Cambridge University's first Professor of Surgery. In 1896 he wrote that over 'many years ... [he had] had much experience in the treatment of stone at Addenbrooke's Hospital' in a paper entitled 'Urinary Calculi; their formation and structure' that dealt predominantly with bladder stone (Humphry 1896) .
A third name is that of William Jeaffreson (1790-1865), also born and bred in Suffolk, who practised for many years in the small Suffolk market town of Framlingham. With no hospital appointments Jeaffreson achieved surgical fame when in 1836 he became the first surgeon in England to remove an ovarian cyst with survival of the patient; he was also the first provincial surgeon in England to remove bladder stones by lithotrity for which he achieved a national reputation. Jeaffreson died in 1865 and was buried in Framlingham church (Shepherd 1965) . Seven years later a clock was donated to Framlingham church by the great Victorian urologist, Sir Henry Thompson , in memory of his father who had been a tallow chandler and general dealer in Framlingham. Sir Henry Thompson was born and brought up in Framlingham where Jeaffreson was the Thompson's family doctor, interested the young Henry in a medical career and showed him his lithotrites (Cope 1951) . Sir Henry Thompson was a student contemporary of Cadge at University College Hospital, and through their life-long friendship Thompson kept in close touch with Norwich urological surgery. In 1876 Thompson was elected to honorary membership of the Norwich Medico-Chirurgical Society and he wrote in 1863 of the Norwich collection of bladder stones that it was then 'the most perfect and complete record, literally graven in stone, that the world possesses of calculous experience' (Thompson 1863) .
Conclusion
East Anglia made its significant contribution to bladder lithology because bladder stones were common in its counties for at least three centuries and because of the skill its surgeons displayed in their treatment. It was also due to the assiduity with which both surgeons and physicians studied the chemistry and epidemiology of bladder stone and the courage of their East Anglian patients in undergoing the ordeal of lithotomy. In this account of East Anglian bladder stone I may rightly be accredited with bias in devoting so much of my paper to the contribution made by the Norfolk & Norwich Hospital. In expiation of this I will therefore conclude with a quotation from Sir John Thomson-Walker (1870 -1937 , urological surgeon to King's College Hospital, President of the Section of Urology in 1922, President of the Medical Society of London in 1933 and an internationally acclaimed authority on urinary tract stone. In his Presidential Address to the Medical Society of London, Thomson-Walker referred to this Norwich contribution as follows: 'The figures [for the treatment of bladder stone] of no other hospital in England could compare with those [at the Norfolk & Norwich Hospital] in the accuracy with which they were compiled, the care with which the results were sifted, or the brilliance of the surgical results they displayed' (Thomson-Walker 1934) .
